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*#$4-r*:/ah>£3l(*. 
[st#S2] :/u-:/;^X8#>;>®&st,>«:-e© 
Itift{t?*£lt$q( l Ett©7o h 

©mwre*4iM8i i tBisoT'n h 

[iiWags ] ngjg l ~4©t,>-fti^K:fai£©:/n h 

>£$#*fflt>fcii«{b3^. 

[2S!8©f¥fflWjn 
[000 1] 

[ggLh©#Jffl#»] #f6!B«. 7*P h>££a§.f*> 
[0002] 

[fi£*©8ffi] sfc^^^wft-rs^mt. mm 

Kfcff^gStiTfctJ. 3H9ELi\ Ag\ Cu\ H\ 
F "£<!:« « ft ew-f * >«© -f * >£if jiC > /c 3 
ft-Ct**. tp-cfc^nh> (H*) 4* 
£«>©»> TfBfciiW-«fc5fcil»8«ft. xu.*hn*P 

( 1 ) <E>KJS#£i;&. COSJBKJ: 9£j&Lfc:/n h 
g»?SW£#S&U ^S-CS; (2) ©S^{c«t 

[0003] 

H 2 - 2H* + 2e~ (1) 
1/2 0 2 + 2H + - H 2 0 (2) 

matins*), mmmmm, *»t«rSffl©*s&4* 

y^^ftios^n^b^tt, tented*© 

h^©^n h>©aJA<5&cj:>3e©^{b#£i;S. 
MiLtf. 1Mb* 3£ 

* hn^as * »«^«?) *SW*H*;tf5*©tm 
iftS*i. -e©KKttm^Mi tT7"a h >$mi4©fc 



(2) ^¥8-249 92 3 

2 

[0005] 
[fb2] 

TO 3 + xH* + xe" 
- H x W0 3 (3) 

[0006] JW±©J; 9K. h >£SStt*ttj|?ft4 

i/r «i> s c 4 -oi$ * ttmswfcWR^tiMi-r* c 4 # 
rt*. c©«fc^sm{b^3?**1fjaTSfcifc{cfflt> 

4or«. $ 7-* •/:*>•»./:/«*» 

!gjft4'©«». *5l»»7»<bl^WfiK#?-KA-- 
7;b^ a x;l/7 * >®£^£?§M©oi>fciatf*T--f 

[0007] 

wsnawsfci, *9 trans] isiom&yu h>e 

r*»»&»*ofc. 7-ah>e^?:jt.ffiLt:ffe>ns 
20 w&ivzm+t l-c. igg^. n»gg«: 

wmzmmtzttostfi&z. *fc> xi^t-a^as? 

? h u a 5 ? fgl^Smi. $H«^ffi© J: 5 (cfiift 

£. C©«H4<k») > xu*na*n 5 
^^ft4'©ffe©^^T-(ctb^r. ^cffiS©^* 

30 fc. «»«®©Affl^b«^FBJXft^4ft^-CC^. 

[0008] m®m<Dvmzm&vuctei&-rz>ii&t u 

Ttt. **^FiSft4'*sW6tiS. LfrLfc 

l. y;Hb-rsc4r^H»©^oh>g3M4»)i?&ff 

»«36^rSIRKJg«3tiSIIB?L3&J??aEr4. 

[ 0 0 0 9 ] c©<t *) &tsg*s?fcu *.wm®mmn 
«tt«ii*iiDiirii^br*3SFtt3Wayssti-ci>i. u 

^Uft*i6. ^Jca^/cfeBl*^ J: «3 h >fi«*^ 
D5{b^ig}*J»TiIStt«ll§4a^bLfc»^K:« < fe B s B 
*IBT©^o h >©^ » f>^aHr*^oI^tt^JIK:J: 

0 pis $ ti ztat). -fab y&mmmT? zmmtfi$> 

so ofc. ^*>3^«Ssli«. tb©W?fB(c»ni14K:ffinfcA 
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*>©?& <5 . $ e.lcffi3X F©7a h >£*#©Hfttf 

*WS i T'o F >£i!14*iffiTf S4 l> 5 SSfeWbr 
l.»fc. *»98B. «±©MI*JIWfcU 7-nh>e«14 

f >&m#z&m?z c t * mtt * t><Dv$> 

Z. 3ffc. &tm\i> *©«fc9&7oF>£$tft£flit> 
[00 10] 

&$K*4W;t-€-©§gi§ft£E<«>*. IWt^-f* 
*%tt«:J:»>£idtShfc*©*ffii.>a. *»H©WMb 

wpb. ±E©^nh>ea«ttm>*. 

[00 11] 

[ftW] BHb^-f&B. -£©«B33g*iLT-OH* 
CO-OHi©^nh>i!)i^>giKf#T 

sctccfco. :/i/->x?-X||j&Jltfb*-fJR^©:/o 

iBBE3WSi»*)©ift»). m»^ah>ffi*tttw-r. 3 

Fv-fc/j-aStfSCiKJ:*). -OHSi^oJ^ttx 

[0012] cti*-r«:jffli5nrt,»*BKt*-^**flH.> 

*y;W^WP,n* 0 nhtiZ-lv 
h>eaM*cc*j«,»TB. ^u->^^XK©iiS«:J:i3 
-OHS(cj;S^?l-«»R^^f F*©ftg{c^b## 

B> *{C«*amSJ*LfcA:tt©t>©-eB&<. 1Mb 
*^*i^U->^f-^»3Wb^»*JKiaEl/fcfc©-C* 

^^citcj:*). r/aF^emfews-Fr*. -encc^ 

>£«BK{b* ^ XftDtCfte L/ fc - O H g£ 
CoTl»*. c©J:5tc{b^fe^Lfc-OH»B. mk 
SHaT-C ^Mll t (c < ofc*. -fa F >G«tt©fiT 

bb^4*£i;&k 

[00 13]Sfc. "J>M*4l»B*©»*#B. 3ffi 
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©:/u->*f-Xircs>9 t CO^ffl^-CXn F>£ 

s§**£dEofc»£«:tt. ^ah>aut*jm>t»©4ft 

*Sl»»*©ll«fl:*fi»K»*L<ffl(,>6*l*. *fc. 

natt, f > f*-& L"c©ftffl#3»,>fc». 

K{b*-fJft{C*ff.& H-;OhilyTC©^U-^f 

XM*Bi,>fc«te. ^fiJ3*ifc^nh>eifft©^cih 
>^Wt**Kl>fc©i«c4. C©Ci«fc9. XU-->* 

[0014] &{b^sP;(a§£Uc-OHS©B<!^4' 
B. iMb-y-mSffitcSSTS. V;U-y;b£Cc<J:«)£ 
$5ftfc^b^S47U->*^X®4*£f*<!:-fS 
ffc£*tt. K8im©fc©&tt9. -OHS©ggfi*sift 
lifcOittt). *©*£3I. T'O h>£eltt**£<-i?cfc© 

B. '/*-4W&WJ*L<J§(,»&tl4. *fc. C©ck 

^ «c Lr»6*ifc*a f >esw*B, itimestc^a 

20 JB©*|«4l/T»*l/<J§lr»&*i4. 
[00 15] 

MTT4. 

[HHH1 ] 3ROt«{c*i»TB. WHttrmffU- 
U>-y^i/X>-X?U>^S#ft©*^^^U> 

-x?-u>-7'r>-^^ u>ft*^ ( WT> sebs-c 

tfSk»©lWWttr4l/CB. fF7iK-»7> 

fc. C©^^ TEOSti^y-^OiS^tbB^Ht-Cl : 
4ifc.5J:5CCl,fc 0 C©»«{C. S^tCTEOSKStL-C 
*;l/Jtr8©*B*. TEOSKMUTHC lifi^MtVO. 
0 14)ftSa©3. 6wt°/offii*M, te^^THDSK 

h^^tfn^u- F^jn^.. 5»ws^l;c„ *© 

40 & 8 5wtK'J>M*«**-rE0S:H,PO,= 1 : 

0. 5tttiJ:5aD*. mm®8<pT3i%®mwbtc. 

;X(r>T. 5QmUILfry>Wb(/A:ft. 60W2WI 

*ftfc„ w±©<t 5 (c ur^fc y >K=£: F - y'b itt/ y 
fc. fcfcb> i/y*yji/<tsEBs©Jt*i*ait'C2 o : i 

[0 0 16] COJc^^LTff/cT'a F>e«f*©>f* 

so ismn&zuToumvwimbtc. v >&mm o 
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mmit2. 9xiO- J S/cniOMmLfc. C 

<d?v f mmt bxxmt- y yzxti 

Icf^'r— 3^ — cf«tc 7 H P^^ff 1/ . * ©&mm£«g£ 

[0 0 17] [|Ufetf!l2 ] *HJSfia|K:tec^rtt, 

it5. 1 iPHHtC. TBOS*x*>'-Jl'tNB«il/ 
fcfcOKK*. ttK^Alil. S6fciiaHIM*ill*.fc. 
c©b*. TCostxf ^-;K £6*. &®©Stt. *;Ht 

-Cl : 8 : 4 : 0. 0 5 tUZ>£ 5CC Lfc. C©jg$ 
yjl,CDfiS(C>Pt 1/20 %©fiS £&£<}: 5 K jfi&3K8* 

fin*, sar3«lBM»P©a. 5WMirwt 

U *«K 6 0 -C-C 2 B$|B«E*a*OT. F 

K£ F-^l/fc^y sebs£ i"J *y;b©Sfi 

Jt#l : 5 0&tta«fc5fcSEBS©F*x>jg}K*i||*.. 

£X«d i mmvumxMjE t fc. *©«*. a * > 

««*tt3. 2X1 O-'S/cmOfi^tfc. *fc. 
ia»#HST-C«?? 07df&6**$©fiTtttt8£ ti 
fcfeofc. «±©«t5K*»9!H:«i:Si. 

«tt*s*u f£^HST-c*w*>©ig:©<gT©& 

[0 0 18] [HUMS] 4HMM(c4ai»TB, ^u- 

>KR«*©-^-c* -5 <J > * > ;r >® (H 3 PW 
„ 0,o-2 9H,0> %fflt»T^oh>®W**^iaEl/fc 

^> y #y;Mi. jtttBRUKf^iiT y > ^xf->®£ 

fflt,^c«nfiHJSt?l)2£ll«©*ffi-C^Lfc 0 fc/d 
I/. TEOStxZS-Jl, ffofc. tttt©S^jgffi(C'J>jt 

y :/r >K£ F-7LfcS/ 'J **%©£*«:# U 

y > * > ^*f->$©fis# 4 5 * <* 5 (cftiifc. 

C©<fc5fCLTf#/cy >*>^*r>K* F-^Ufci/ 
ySry.il/JC> SEBSi^y^^UCSfiik^l : 7 0£& 
SiSfcSEBSOF^x^&igSrtlD*. 
>£»2£3tt. F >£igf*£f# It. CO&'jUCLX 
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*©e». -f 2. ixi 

O-'S/cmOttiSI/fe. C©«fc^{C. *^(Cct-5 

[00 19] [KSK0I4] *£WWci5i,>Ttt. fu- 
>X^XK£0T. ««l-CSl>fc'J>«KttU!l 

>$gf3ift©— ^t* 5 y y ?r ym ( h 3 p m o 
„o„-2 9h i o) %m>tcm\*> mmwsmmo 

io m#<Dj*i<mwmzmiWi tmm<Di;mxffljELtc 
Mm. 1. sx 1 o- j s/cm©<ii£^ 

[0020] [HJ60I5 ] *H*Wc**»TM:. ISfb*- 

jxi&sthffimtb-c. mmmixm^tcmm 

093 £lsl«©*ar7-n F >£zlft££j£l<ft:„ 

/c7-d f ^im»<Dj *>aww*ssat« 1 £0«©# 
a-cs>jsofcies. -f*>aw»Bi. 5xio- 5 s/ 

fc^m^©igT«ll?!'i 3 ti ttifi ■? ft. tLh© <fc ^ K*^ 

[0021] [sutffie ] «ot«tcfci»-ctt. iM^rs 

tti5; Fv--c*SSEBS©S^t3-S/c^*JD5t 

fi i m®<Di3&x7'n h >&mwzmc. y >mz f 
-^L/fcj/y*y;p«Hte^li £i^ft©*ffit?^i/ 

fc. CO^y^yJl'KSEBSii/y^y^SfitbASl : 
30 5 0 i&4«fc5{CSEBS©F*i>iS«*ft|A. 

ohJtrxvtMftStf. H C©i 
^ tc u-rff h >£zift©-f *>»**%H*S0il l 

4. TxiO-'S/cnKDffl^Lfc. £/c. ^^#H 

art? m$ o t, »m$©ffiT«sii>i s^*>^ 

fc, J£Lh©J:5{c*l69JK:J:5£. i*l,W*>»Wt* 

F >e«ft*^ 6ti -5 C £ -3 fc. 

[0022] [HJBWI7 ] *H*WK*5l,»r«. I^nja 

^ttS. DYNARON 0 9 0 0 P) *fflt»fc«J1-tt 
HiSW 1 £I^S©^i£T7-n F ^fig&fcfffc. C©J: 

5k Lrmc^a f >m&(Dj *>mmmzmmm 1 

£|Sl«©*ffi-CI'J5£bfcig^ ^*>«m^«3. 2x 
1 O-'S/cmCiii^^L/c. */c. fS^ffl^Tfffi 
SLfc*£fc*W©<ffFB«aiStitta»ofc. feLb© 

»H*T-Ct>-f *>^BS©fiT©ttt»^0 F>Giift 
50 *5f#6nSC£ASt>*^/c 0 
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[0023] imtm ] 4HttM(c«5b>r«. mm 

ftl7^h7-tlT, WtWl'CflH,»ftSEBSlCfW.r 
*^U>-:/*^x>:/n (B*^fi£^A 
tt££tttt. T R 2 0 0 0 ) =&ffl^fc«^«Hig^ 1 i 

fcT-a h >e«*©-f *>mmmz%mw 1 tB«o* 

SrS'JSUcifSm. ^t>«m$W2. 5X10"S/ 
cm<D®*7jkbtc. ttc, imtmimMfijtd*& 

coo24] ] *miflrc». n&m 1 r*s 

^«^^©^S4tC«^b^>^Xr> (WO,) 

B&im^tt. Hifc5W<t5K. swssii^r i t 

a h>£F-:7X;fc&{b*>y*T> <H,WO,)*Bl 
£fl3t>fc. S"T. ±!2©iS^Si|pIfilK I T01S6 % 

muc. c0*7^is*sii;SM (H,ptc l.) 

9. Kffc* >^*f->£* >Wf>^o>X (H,W 
0 3 ) tlfc. xn- ha* as ?*St5^©H8?» 

Ate. c©*»WH«. xi/S'hn^ns * 2 

cc. 5 tWiteis »J #y;Kc*f bTMitr l 0 % 
©SH^-eflnAfc., c©E£^£x5y~tR<!:&s$-cii 

8!U F * * - ^ Fttfc J: •) . JfcK$fc*ii**©* 

[ o o 2 5 ] c ©<t 5 icvrmcmnm q zmwtcfc 

9«C*A*. 3 6K&ETrF;Ux>£8#S;Sttfc. * 

©mnBH*H2«:fl%"r. $<=>«:. mwznfmwmm 

10T«3t*f±U xn»Fn*P 3 

fc. 1 1 fccfco* 1 2 w^n^n«^gfe J: c«ws© y - 

FiSTriS. C©<fc5KUTf#fcxU* ha^as y 
*&CT$?tC. «SK#£/r«3WK- 1 V©mE£2 
l#Pint,T*n#fc»eU *©8H-1V©«E*2# 

HEnJinLt:?fife-rsft«i-y--fd'^ssR'&ffofc. *©» 
s. i o o o o im *;maa tttiKofiTJ^ft < 

• Mf&*ff 9 C tifi-C^tc. «±© J: 5 tc**WUc J: 5 

[00263 [9mmiQi*nmvte> mmmiv 
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*3RjW*«»*««i/fc«Koc>-c»i!"r*. i-r> it 

ftfl 1 r^/c'J >8£ F-^LfcS/'J *$OUCSEBS0 F 

;i/x>jgft£ji;t/c*>©£X7 y -tttfcsg-cgfl! 

I/, #y4 7?{bx?U>«±fc F^-t/U-FSK: 
<fc9 5 0ym©JI3K:&ftUt. iiaiT'Ch;l' 
x>«l«S-tffca. *y47?{bx*U>&_bt:»)§fJ 

T«> #X«WW (E-TecHttll. S&S&M0. 3 5 
10 mg/cm') fcfflUfc. C©#Xffiffcm@K:-hfB©m 
jS?»H£»l?X ItcbOtmtUV t/?)lZfrWL$ ate SE 

tc. C©m@2 0, 2 l"C±B©«?IW2 2*ttS 

#. 1 5 o*c©figr*? F^i/x-j-sei-cjusMtdi 

[0027] C©<fc 5 (C LTff fc4£tt*%X?£H3 T 
^LfcJ^K:. H,**X^A?L2 3. i«f4S2 4. H,# 
XgFffl?L2 5**)^Xr>U^»Si^a7i'2 9i. O 
a #*3SA?L2 6. K3RS2 7. O, #*#HJ?L2 8 
20 ^T^ux^iJ^a^SOim*. 

w&ommmt^v^^v *«©«w>#wn » f 3 1 . 

3 2riSiS«?). S^ffl©<mm?iki bfc 0 %fc03*. 3 
SUH^OFU^^^ 3 4SJ*«^. 3 5ltiE« 
®fe^(C«> «PW(c«3aEK:ftiEl/fc 

time, a*«ai«iwtE©H»*» , <fc. -?-©s* 
f#6nfcmE-miSft«4S4cc^-r„ 4 0 0mA/c 

m'omSSE^rSLfti^fc^mE^O. 7V©«±©«. 

[ 0 0 2 8 ] ±E«C^dt«{C*Jt>r tt. ^oJStt 
X7^h7-iLtX?l/>-x?i/>-yf>-x? 

u>^s^f*. *^x^u>-^$yx>ita^. ^ 

tc, njt«Uc*5i»>r». ■/u->xf-x^iu-cy> 
^©fl6*3&. -jr-('is*)4w*cnp>©^u->x 

ft e> HiiF9 K * if tc f u - > x f- «: © * RSJt § *a S 
i©-C«nci». $/c. HJt«{c*»i>ttt. 7"aF>G« 
{**El>fc«MbWKfil,T. xl/i'hni'ai^ 
«wJR*.'«»«»«:-3l»rttW0A;*s. ^©ffepH-b 

50 somNM-ctmH i>ts:frr> itnstuvtffri 
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3 1, 
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